immo&ik] jiWi^ m * r- j± rxj ?* u ? ? j± % mm l tz =1 y t° ^ ~ ? »i m 

Ufa 

(ift§!i#u>^-^JiM) ^tfa#^ii:g=^;£ b 3£A,-e Wc 0 

g It 5 - £ ri* # x. ft 5 „ 

^ y tf ^ - * - % f ij ^ t y-c ^ a m <d ^ m m a ^ * f a £ l r « , * 

251 & — 5nf I^§5^xrA^tfe^^5„ 

[ m m <d m m ] 

ti ^ i£ , ttr is ^ tfa x - * is ■» ^ s <z> <if a — $ k * <5 # „ fif a ^ fa w t i 

* ^ i» £ LfclK'feSo 

mRxu* m *f — * ta m ¥■ ^ ^ ie 'it $ ft ^ i^^sf-^ts^t, a ^ ^ «r 
m s b# & i + % -r z> m ^ t £ b & % m ^ wt & m ± , m sa =f m *r b b# ^ - * m ^ ^ 



m ie a# *a t pi - ^fe © ^ w ± 5- * ^ -r s - t & x 1 s 0 

^^x-^tC5^t, ^^^^^T|gB^^fIfES^^S{c*^$-tir, flu f£ S ^ ¥ 



r -C % Hi C R T (Cathode Ray T u b e ) , ^ H ^ 

-f x y u 4 m & ffl 1" 5 ^ t ft X % 3 o * tc , ^ #j x - * 15 'IS # it t « ^ - K x 
^f^^f^^^tf, JLm&?tf[XJl^WL. f^l^flA^^g, £Ji-^**, 

^^^TBUf-^t^^i^ f ^0Btil#i, ^^H#P B 1it^^^. tit CP 
U (Central Processing U n i t ) m & ffl ^ "f~ 5 r. t ft X 

imi] 

[12] 

[S3] 

H 1 CD fij ® io X ^tT $ 5 $ij # a ^ ^ 1" 7 n — ^ - h 
[0 4] 

m 

[15] 
[0 6] 
[0 7] 
[0 8] 
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[19] 
[110] 

[mil] 

[012] 
[113] 

i 

[114] 

[ i§ m <o m m <n ^ b ] 

sxt, ^mm cDmn&comWi&m i ~® i 4 ©ms^sv^-ttftsni-So 

1 l 5 iSflv'^f ofi, x l l K l 2 

* , 3yfa-^**2 Oil, /^B 1 t iottgStil^tlfcv^X^f 
y^7i-72 1, ^ — ^^7x - ^2 2, liffl^P 2 3> * ^ S 

f^y^7x-^24, fB'K^M-f>-^7^ — ^25, ^V^y 26, f&J #P 
^ 2 7 , Sy7 , lly?^>?7i-^2 9h fEf g 1 V ^ 7 i - ^ 2 5 1:^ 

lt/^b i ic^,^ £ thtzmnmw: 2 8 t , ^ ^ «ss $^tv^ 0 

^fc, t & X 1 1 13. $ X 4 *s # 7 — 72 Uj|-U, ^^B 1 til^il, 
3r — ^ — K 1 2 ii ^ — — F^y?7x - 7 2 2%-ffLX'<XB 1 £ 1g £ ft . 
^ ^ ® 1 3il^^^M-f>^^^ — ^2 4?:^U^7B 1 £ £ ft , 7°y 

V ^ 1 4f3^y — 7 2 9^LtB 1 i 1g M £ ft T ^ 5 <, 



tfe©^l-efe5, :©v^i Ht/^f-*-Fl2i\ ji b# f§j a # ¥ & . 
Stjfe^^^m 1 3 (4, JlEWcD®^^ iHtJ K^^fc 0 *# & 1" Hi & ^ 

nyt'a-^**2 0(4, T'o^^AfDUff^^ff 5^»©if T'feS. 
v^7^fy^7x-7 2 1 ii, ^ — Irfrb At! ^ fhtLT* — ? ?7 * l I frb 
gft&o T'** B 1 ^fci§1-5i§«^fe 5o 

- K l 2 ^Ps^JtSco B 1 ^eit5ittfc 5 0 

^/Tf / ^ ^ 2 3 RAM (Random Access Memory)^ 

IE ft S S 2 8 & . 811^2 Y^^ItST'n/y^^, *M£4$^-f-5fc»tf5 

fl2 #i <£> -r — f^Ulf y hfirofliJ^i0^fll^70^©f-^^, 

*IS'ti-r 5 ^- Kr^ * ^ fe 5o ^U, r <D f5 ft il fi 2 8 tfs , ^v*- 

ffi'g.ftmmn'O * ? ~ - * 2 5 isti^s 2 s^^^-^^st^^^, 

ftjffll £E 2 7 i± , taft^fi-f^^7 3 :-^2 5^^-LT, f 5 ft l£ ^ 2 8 W x - ^ 

- 5 - 



mMmm 2 8 t> <d t~ — ?m^&Lm^%ft ? o h % mmu 2 

7 , ^-^^^^^7^ — ^2 Lt^^l l*f>A*f - * £ ^ & *K 

— tJ? — F^y^7i-^2 2^^LT^-*'-Fl 2ri>£>A;'3x — 

5 0 ^ , ffl # g|5 2 7 f±. v^i 2^f.A*$nfc5:?^ 
©f-^©fel, S^ltl 3i:S^t5IIf - * ©gtSS:?? 5» 3E(c % ii 
§15 2 7 fi, /5yNy?7x-^29^^-LT^yyn4 fcSP^^^&fT 5o 

L"Cv w ©f&JflflgB 2 7 ^It^Ttg 0 9#^- ^ jlSt 

< mm (DMm<Dm^(DWim> 

mz mmu 2 7 m 2 K7jk&ti%fflw & * * — hts 0 

^ ^ — MJK tao^f y7'10 1f(i 1 M«27te, E4^^i-li^-* 

7 ^ ? ^ 1 a « — tff — K 1 2 frbMm&fey 1 —* ZtitLfr^frZ: 
f xy^fS, ^ Lt, W # /£ X — ^^A^J^^fc^, ^l^^fy/l 0 2 

#: © * x y 7" 1 0 2 T? fi , ftl SB 2 7 , 0 5 ic^i-S^^&S^® m X fc 5 

Mffil 3 a^^liSl 3IC^^i"5 0 fBI fl? &5 2 7 . ^^^1 1 X ii — ^ — 

Ki 2 75»£:£W©£&IB&tf s A;fr£:ftfcj&^a»£^:=y^^5o :otiIieo 
A*t:fcfcottt, El 5 <Z)m»#Pfi^liRffl 5 l KM?* £ titzUtiL$:m$lir Z> ^ b 
KX*) , $SIt5 0 <D%&U&(Dffiffi<D% v —m^ft^^Z frl^o ^Lt, HI 

6 ©II l 3 a miR L fz&MiirUlz^ lm m fa ?g A Jj M 5 3 iz x in Mm$M, 

mm^m. mmmm^m(Dmmfa^^ xjjt- s 0 

( ^ -r y ^ 1 0 3 ) , flf3S*©JL1f£fT3 ( ^ X y y 1 0 4 ) o 
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^-i6 Ofi, 0ftl6Oah # B ttmU \Z&\f htifc^m^^^^m 6 0 b 

t a> h $ tix v> § 0 ^ $j * /i> & t » , * w © fie s ^ ;£ ^ ^ & (Ultras k 
t^/k *°y^7 ©t) &&im><Dxhz 0 ^lt, mij^i^ 2 7 « N 

tTt*t5, f-ffi'<* frWiM 6 0 b fit, fftg^Lfc-POi 

^Lt, fl^f 10 i: LX^xitt'6fl 3 0 ^li^tfcitS ( * x y :/ 1 0 
6) „ MM2 7 1j:, g l'o t^ff ^A7^I®Tfe5II 1 3 a Iri^gt 1 
3 ^ ?T? -f- 5 , ft*^ II 9 ^l^lMffi^ L fc * £Jc it O #rg ^ 

mi^m^^mt^^tz^, #tfsf^i*vv/-i6 set, 

1 3 a , 4#^^*Mf!iS^^^^ ( D - 1 ) ©fl^ift^Sttfti'^fA 

HI 1 0 ^ -f ^ #b A fl m ® (1 3 a ) J3\ -f - jjfc M Mk M M CO B B'J x — * £ 3? 1~ 'T* 

$j a tj M- m 7 s - 9 m 7 4 t, 1 1« is ©=§-t s 7 h ( * n ss ® n -e n 3 t° h ) 

fiffSiS^ ATI ISt - * ffil 7 4 li, ^^A73^*^M M ^ 



<£> B# R3 £ & In] (B^tt) <D±% ZX'&LtzmftlfcMWNl&TFfc 7 2 <D%7F 
^/^tbtv^o ftfcA ftrfHfiSiJ^*H#p s ^^^ 7 2 i^AAMM^Ift 

t° y h J-mtkUM 7 0 El, #k 0 yh£i. # k° y h # — H iBlfl 

St^7 6^C, fflSiJf^HB#P H ?^^^ 7 2 £AA"f5 r £ K X V , ®mfcM$rm 
m^fc 7 2^ &^TZ> ^^Btrart K is if 5 k" y h ©^^J^fffoftS ( ^ T ~y ^ 1 

0 8) o m * sp 7 6 i*j - o m m ^ m b# m m ^ & 7 2 <d a * k & ^ o -c » , 
Mz-i£. mm^^A^iMm^m^m 7 4 p^Km^ ^ tifcmwi^mmmm^w 7 2 

^ ^ x l 1 © K 7 y ^#^EC j; tj „ t'fmf&mU 7 6 co^^j^H^ 7 7 
ft L "C ft 5 ^ £: ^ -C t 5 o r tf> * =f- fa £ M M 7 7 <D M =? ffa tif m i tiK %i A 

A^Pj^*?^^ 7 4 1*3 cD{iS'J^*H#P S 1*^#: 7 2 © f£ it B# P^ i £ « A A V ^ b % \Z 

ti (^mAjiMmmmTr^ 7 4ft<vmm{^m^mm^i* 7 2 (DmmtK ^mmm 

«5 7 7 £ «? A £ i^^^Ji) , AA £At 5 n t fit? t Ai^ 0 A*3, fSA^fl 
fllS^SB 7 4 ft cD fi SO f£ it B# p B 1H ^ f# 7 2 <Z> A A "5T ft A # t° y h I- 33 it 5 H# Pel H 

LT, A-<u-^-Ac^©^f^1«^7 7 JCAAAAJ3: J: ^75>£Mlt LB < A5 
J; 5 I- L T t> «t v^ 0 

t° y h ^ffiVtVLW 7 0 ft K A A £ AT^5#fiS'Jf£itB#P B 13E^ 

f7 2!t » b# p B i ft i$ ^ -m » t° >y h — m-K&wi £ -& 5 d t k x v , j*m^~^.& 

ft 5 z bi!>>X*g Z> 0 ££>l-, MfflM 2 7 i5f|U*fIffii/Tl 7 4 ft ©f@S'J^ 
|^FIi^ft7 2©ttf-^ ({^^0#p a ^ i^iiii, ^iffliif) t-s 

0J#$i5 2 7 (lMx.f4\ t° ^ h lc Si 18^^(75 ^g*Mz5 s IS ^ J; 5 tc^^j 

^S^tf^o ^fc, L A-f^^M ^FJf Si" o t° s/ h (A- A) iC««r^(7)« 

l$S?:I*«]i:fat5i ? t Ltt iv^ 0 =f- m & & S W± ^ w 

j@Sij^*B#P^*^f* 7 2 #t'.y hW^itll^f^^tfliLt, as 
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ft £ t B£ Hi! ri s Si £ L # J; 1 leftist: t fCt 5 o 

ft ib\ ^ ^ A f) ft T L it \k , 11 li:/Ttf^fti5lI^BBt'fo5Ii l 
3 as^Sefi i 3 £ ft, f!VftSOifr^^llltt5:H^'§5 0 n 

1 l \z^i-mw 1 3 a scfi. fr?a# 60i, ?!/E Ufc#AE 0 ©Pfffl^ 

^ ^_ M ^ ft^]<Z)^^ 5/^201 §1J®^ 2 7 ^^11 3Ui^- 

$ ftfc^S^^ * ^t5o tLT, 0 #7*-* £ ftfctJ^ «il 

Sr7fy7 p 2 0 2 t^fft5, ^2 0 lt!4, *: * # A 

jj Ztiitfr^fr*'? * y ? L"C, ^MW^x-^^A^^ixfcm-^^X7-^7°2 
0 2 ^^T"f 5 J: 5 Cttt iv\ 

s/y 2 0 2 T-fS, f&JftlfB 2 7 H 1 2 (C^-r#H^«A^B®^fe 5B 
I13a^*Sil3i:«^t5, @12©II13ait # t? y h £ £ & 1" 
fc° S/ 80i, r © tf y h^m^m 8 0 tSS^ftfcfigfJ© fcf y h £ S 

Kt5^i»-J:5> $ ft fc tf y h Ktetf % mmu (Di^m^uzm^r t° y h ft 
tinman s 3 h:. ffisii^w^T-^ofisii^^mfet- ftmrnm^^^x^ % «t 

5l;4oT^ 0 r^-C, ffIiIi83i:A*^T^5fIrt^ (B) 85 
i*iR&f££l&3eL. ^it^ (C) 86teflfitfs|St£*U fi^Urt^ (P) 8 7 

^fc^^n^Rgic3g<5#gi()6t^. i ^^H#r,i t ttii^ ft 

5 J: 5 tc < t «fc -f ® l 2 ic^-THi® l 3 a -C-ii, 2 7 

sg^MEjEKfcfco-Cte, v^noK7^iSlffi:J:5, l^lif^ (B ) 85 
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f ojtliI©A^Il^fe5. r © H 1 3}c^i-iir®i 3 a fi , t^f S©7 
X. "C V N 5 o 

t tct •? , ^H©if«y b^f^ilfto, fls HI ^ K *? 5 f£ li a ^ £ JU* K Jc: fF 

ft±MMfe&MWe$> Zmifi 1 3 at*l)5o 4i;*tffili 3 a^(L 

(/^-fey^^^^xj*) i — is x & t & ft \?x te Jh P la x - * & 

^ "5T |g i: ft 9 , f* Bfe ^ i± ^ <b X # — <D fi? M M m M <v ft IE £ M W ^ tT 5 

£X±<D £ i l©Iif Sv^tAI; £tir£\ Jl^rt^^b g ft ft £ 

ffiii • ^i^r^ttiuff^i f£ x* =f- m s ^ it & 9 ^ i: & x # . ^ m 
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hf^i^, mmi"<sv<Dfr$rfr»imbt£Z 0 £ e> f^HB^m o g mine 

?g±Sf @ m UltflK: «t 5 & # ft & <£> £J ®r t> fi 1 5 r t 5 0 

&f?n&<D *sh i-fE*c l tern wt frt> l & ^ tsa^-a* ^^^rti^ & s 0 



I ft * ii i ] 

fit ^i^t^isft^ 

mmftizMm^wm&m^mz Alii- z> ^m^mAJj^mt , 
I if ^ 11 2 ] 

Km>B£ tiizm m^ffiftf-? cs^t, prig 0 n#&ti-&-r prig 

0 a#mm#^?:ii^, 

fifties pri£ 0 sfrfH^^^Tti 0 B#*m^s k v Mm ^ 

titz^m^m 0 B#^tut2*^^® t^^-r 5 r t t -tzmmm 1 tstc^x 
n w s * 7- a o 
[ m * 11 3 ] 

-y 7, "r -A o 

[ ft * II 4 ] 

tufS^^x- ^f5'[t¥Sii, 1Sg:<z>Mf£f£ tr y V (D&m^m&y*-? £1ES 

tu ts ^ ^ te 0 b# x — * * ^ ^ s , # tr s/ h <d m «r fg 0 ^ ^ l n 
[ if * 11 5 ] 
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j- m $e t 0 b# % m <d m m 0 b# h ^ m -r s ^ #j e h# ^ ^ # m t . % m *. 

[ft 6 ] 

n m k m ^ £ ti fc n*. «a ^ m% a # -r s ^ m n# a * t , 
mm^m^mAJj^&te, m%k<D^mm s ^© iiMSf^MFei £ a^j l, 

^^^ic £ £ fc hu t a m mm t i-*fio^Fitt±i:i/7t5 ^ t 

[ft*^ 9 ] 

mm J- m m 7* - * * 12 tS i" 5 15 ft # S t & ffi x: fc =i > fc* a - * N 

ffifa^f-^ti^'t^ #e a ^ a$ ft b b$ tu is m ^ # ia « ^ $ * * 



- * £ 15 'ft -t 5 IE 'ft ^ S 2 8 £ , 0Jfl2 7i^fi5„ ffl #P SB 2 7 f± , IE IS S 

128 (c*<s#, wm^m^m e ^^^im 1 3 ^se^ u 
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